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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of claims 38-66 and 71-74 in the reply filed 
on 04/22/09 is acknowledged. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 43 recites the limitation "said low permittivity substrate region" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim 73 recites the limitation "said low-permittivity insulator rods" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim 74 recites the limitation "said low-permittivity insulator rods" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

Claims 38, 40, 41 , 42, 53, 54, 56, 64, 65, and 66 are rejected under 35 
U.S.C. 102(b) as being anticipated by Japan 2001308273. 

With respect to claim 38, Japan '273 teaches a semiconductor device comprising 
a semiconductor substrate 51 having therein a low-capacitance substrate region (11) 
(note that the presence of the plurality of insulating columns would inherently result in a 
low capacitance substrate), a transistor 01 1 formed on a surface area of said 
semiconductor substrate, and a multi-layered interconnection structure CP1 , WL, CP, 
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SI including a plurality of interlevel dielectric films 4,5 and a plurality of interconnect 
layers overlying said transistor, wherein: a plurality of substrate openings 1 1 are formed 
in said low-capacitance substrate region, penetrating at least an undermost one of said 
interlevel dielectric films to reach an internal of said semiconductor substrate. See all 
figures and English abstract and machine translation. 

With respect to claim 40, Japan '273 further teaches wherein a length of said 
substrate openings within said semiconductor substrate is equal to or larger than halt" a 
thickness of said semiconductor substrate, or said substrate opening penetrate said 
semiconductor substrate. 

With respect to claim 41 , Japan '273 further teaches wherein said substrate 
openings are randomly arranged as viewed normal to a surface of said substrate. See 
fig. 4. 

With respect to claim 42, since Japan '273 teaches said substrate openings are 
randomly arranged as viewed normal to a surface of said substrate, said substrate 
openings inherently are formed so that no linear current path is formed crossing said 
low- permittivity substrate region as viewed normal to a surface of said substrate. 

With respect to claim 38, Japan '273 further teaches an inductor SI is formed to 
overlie said low-permittivity substrate region. See fig. 1 . 

With respect to claim 54, Japan '273 further teaches an analog circuit S1 is 
formed on said semiconductor substrate in said low-capacitance substrate region. 

With respect to claim 56, Japan '273 further teaches a logic circuit Q1 1 is formed 
on said semiconductor substrate in an area other than an area in which said low- 
capacitance substrate region is formed. 

With respect to claim 57, Japan '273 further teaches a logic circuit Q1 1 is formed 
on said semiconductor substrate in an area other than an area in which said high- 
permeability region is formed. 

With respect to claim 64, Japan '273 further teaches an interconnect configured 
by a plurality of interconnect layers is provided in said low-capacitance substrate region. 

With respect to claim 65, Japan '273 further teaches said interconnect layers 
configure an inductor. 
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With respect to claim 66, Japan '273 further teaches interconnects in said 
plurality of interconnect layers are connected electrically in parallel through a plurality of 
via-plugs. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 

the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Japan 
2001308273 as applied to claims 38, 40, 41, 42, 53, 54, 56, 64, 65, and 66 above, and 
further in view of Srinivasan et al. (US pub 20040185183). 

With respect to claim 39, Japan '273 teaches that the openings are filled with 
insulating material but fail to teach the insulating material has low permittivity or SiOF or 
silicon oxide with added fluorine. 

Srinivasan et al. teach adding fluorine to a silicon oxide of an insulating material 
to reduce a flow temperature of the material. See para [0014]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Srinivasan et al. to achieve the 
above benefit. 

Claims 43, 44, 73, and 74 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Japan 2001308273 as applied to claims 38, 40, 41 , 42, 53, 54, 56, 
64, 65, and 66 above, and further in view of Onuma et al. (US pub 20020050626). 
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With respect to claim 43, Japan '273 fails to teach that a high-permeability region 
is provided over said low-permittivity substrate region or a substrate region, said high- 
permeability region including a high-permeability material embedded in an interlevel 
dielectric film. 

Onuma et al. teach an integrated Inductor in which a high-permeability region 16 
is provided over a substrate region, said high- permeability region Including a high- 
permeability material embedded in an interlevel dielectric film 14 or 18 to improve the 
inductance value. See fig. IB and associated text, particularly, para [0046]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Onuma et al. to achieve the above 
benefit. 

With respect to claim 43, Onuma et al. further teach said high-permeablllty region 
includes therein a high-permeability magnetic rod arranged and including said high- 
permeability material having an electric conductivity and embedded in respective film 
opening having an aspect ratio (ratio of depth to diameter or length of a side) of 1 or 
above, said film opening penetrating at least one of said interlevel dielectric films to 
reach another of said interlevel dielectric films. 

Onuma et al. teach forming only one high-permeablllty magnetic rod but fail to 
teach forming a more than one high-permeability magnetic rod. 

However, given the teaching the presence of a high-permeability magnetic rod 
over a substrate region would improve the inductance value. It would have been 
obvious to one of ordinary skill in the art of making semiconductor devices add more 
than one rod to achieve additional improvement in inductance value. 

With respect to claim 44, Onuma et al. as described above further teach said 
high-permeablllty region includes therein a plurality of high-permeablllty magnetic rods 
arranged and including said high-permeability material having an insulating property 
and embedded in respective film openings, said film openings penetrating at least one 
of said interlevel dielectric films to reach another of said interlevel dielectric films. See 
claims of Onuma et al. 
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With respect to claim 73, Japan '273 in combination with Onuma et al. further 
teaches said low-permittivity insulator rods have a topmost surface located lower than a 
topmost surface of contact plugs CP1 in said low-capacitance substrate region. 

With respect to claim 74, Japan '273 in combination with Onuma et al. further 
teaches an insulating film (the layer above the region 1 1) is disposed to cover said low- 
permittivity insulator rods, said insulating film having a higher permittivity and higher 
mechanical strength than another insulating film embedded in said rods (since 
insulating film embedded in the rods are made of SiOF). 

Claims 58, 59, and 60 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Japan 2001308273 as applied to claims 38, 40, 41 , 42, 53, 54, 56, 
64, 65, and 66 above, and further in view of Masaki (US pub 20010053672). 

With respect to claim 58, Japan '273 fails to teach forming a on-chip antenna 
interconnect on the substrate. 

Masaki teaches forming a on-chip antenna interconnect 1 on a substrate to 
achieve a broader band characterisic. See 1A and associated text and abstract. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Masaki to achieve the above 
benefit. 

With respect to claim 59, Masaki further teaches said on-chip antenna 
interconnect is formed in a peripheral area of a semiconductor chip. 

With respect to claim 60, Masaki further teaches said on-chip antenna 
interconnect is formed in L-character. See paras [0036] and [0071]. 

Claims 46, 47, 53, and 54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Japan 2001308273 in combination with Onuma et al. (US pub 
20020050626). 

With respect to claim 46, Japan '273 teaches as emiconductor device comprising 
a semiconductor substrate 51 , a transistor Q1 1 formed on a surface area of said 
semiconductor substrate, and a multi-layered interconnection structure CP1 , WL, CP, 
SI including a plurality of interlevel dielectric films 4,5 and a plurality of interconnect 
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layers overlying said transistor. See all figures and English abstract and machine 
translation. 

Japan '273 fails to teach a high-permeability region is provided in an interlevel 
dielectric film, wherein said high-permeability region includes therein a plurality of high- 
permeability magnetic rods including a high-permeability material embedded in 
respective film openings, said film openings having an aspect ratio (depth/diameter or a 
side) of 1 or above and penetrating at least one of said interlevel dielectric films to reach 
another of said interlevel dielectric films. 

Onuma et al. teach an integrated inductor in which a high-permeability region is 
provided in an interlevel dielectric film 14 or 18, wherein: said high-permeability region 
includes therein a high-permeability magnetic rod including a high-permeability material 
embedded in respective film openings, said film openings having an aspect ratio 
(depth/diameter or a side) of 1 or above and penetrating at least one of said interlevel 
dielectric films to reach another of said interlevel dielectric films to improve the 
inductance value. See fig. IB and associated text, particularly, para [0046]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Onuma et al. to achieve the above 
benefit. 

Further with respect to claim 46, Onuma et al. teach forming only one high- 
permeability magnetic rod but fail to teach forming a more than one high-permeability 
magnetic rod. 

However, given the teaching the presence of a high-permeability magnetic rod 
over a substrate region would improve the inductance value, It would have been 
obvious to one of ordinary skill in the art of making semiconductor devices add more 
than one rod to achieve additional improvement in inductance value. 

With respect to claim 47, Onuma et al. further teach said high-permeability 
material has either an electric conductivity or an insulating property. See claims of 
Onuma et al. 
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With respect to claim 53, Japan '273 further teaches an inductor S1 is formed to 
overlie said low-permittivity substrate region. See fig. 1 . 

With respect to claim 54, Japan '273 further teaches an analog circuit SI is 
formed on said semiconductor substrate in an area including said high- permeability 
region. 

Allowable Subject Matter 

Claims 48, 49, 50, 51 , 61-63, 71 -72 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Long Pham whose telephone number is 571-272-1714. 
The examiner can normally be reached on Mon-Frid, 10am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Long Pham 
Primary Examiner 
Art Unit 2814 
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